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^^tH i^<^l ^^ls:>ia^i n^o] ^^^o_s. ^EflS ^2}- ^fltH, 

^ ^fltt] ^ ^zt ^^a]7> ^;^151<:>1 J^cf. ^§1, ^ ^^^^ ^aw^, o],^ ^ ^z^ ^fli^ 

^"^-t* ^^s] ^(through-put)* ^7l^o.^ ^7>Al^ ^ o^c^.. 

£. 2 
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o]^ 1-Bl-Si^> ^^11^ ^^URemote plasma enhanced cleaning 

apparatus of rotary transfer type} 

3£ 2^ ^ ^^<^1 Sit!: -^^ #5l-^P> M]^^ ^J-^m ^^^*]-7l ^tb 7l]e^=io]i:|.. 

£ 3^ £ 2S1 l-2l-^^> Afl;^ ^^1^ ^flul* 7fl^^ o.^ £^1%!: 
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sj.*!- -§-'21] (chemical solution), <^l^cfl s]^ (diluted HF) ^l-g-tt ^il^^(wet 

cleaning) ^^.^S. :^]7]^t\., ZLBm, ^V^^] ±7]-7} JL^^^■^^] tcj-el- ^^"71 

^ t!:^l7> >Hl^(dry cleaning) ^o^^^ol €A^l-i=f. ^7] ^fl^ ^J"'^^ <^lS. 

:£ 1^ ^Hfl 7]^oil ^tl: ^^^^} ^^*>7l 7M£oliii.. 

buffer chamber) ^ ^1^(14, loadlock chamber )7]- -^^7] ulsl ^^wl(12) 

n<^]^^ ^ n^o] s^(n]£Al, carrier robot)* ^al^H. ^ 

^HlH-f-^ ^t}c^ S.^^ ^^M]^] ^5]^ ^-)l<^l3il7> S.^^r:\-. 
^7] ^flni(i2)^o^ p|l<y ^^](io)S] ^^ofl ^3}- ^fltH(l8, adsorption 

chamber)7> «a^£]<H ojc^ *.^v ^^Bl(18)^ ^7] u^st) ^AuI^^-e-I o]^^ ^^s. ^o]^ 

^l-<a'a:Sl-BV(native oxide film)4 ^-^^ 7]-i^-i-( active gas species)^ ^-g-^l?^ Si, 
N, H, ¥7} «]:-g-si-(react ion film)* ^^j*>^ "^^^ ^-^1 ^«fl , ^1-71 

^^»1(12)^ ^dt 7>>;5il- 7}^$] 7>:i» -^l:^ l-Sl-^TnVoll ^^^Sj-Al^s^ 7l->h 

#* ^^^*>^. o] 7>i#ol c]-^ ^S-^m. ^ NF3 7]-^» ^71-^A-] NF3 7}^z9 ^^m-^] 

ti>-g-^H ^-§-^* ^^^t!-^-. 
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<i2> 41-71 (12)^2] nil 01 ^1(10)0^ 'a^'^l^ ^^1^(20. anneal chamber) 

7} '^^5\o] oicf. 4V7I o]^4 ^fltH(20)^ ^7] -^w1(18)S^E-1 ^oM w^sil ^flHls 

<^l-^€ ^^^o] ^^^^ n<^]^m ol^^^V^ ^^t!:i=f. ^71 *^><^ 

^el§ ^jojlEj ^^n|o] ^s[s\o] ^]7]^t^. 

<13> Aj-71 ^^ei- ^fltH(14)^S^ >^>7l Tilloi ^^^i(io)o) ^^oil^ v^z]- ^flu](22. colling 

chamber)7l- <a^£lo1 ^4. ^^-^l ^^^1(22)^ ^flH(20)S^B-1 >^7l hI^J] ^^tH 

(12)S. ^^<^ <=>]^^<^ ^fl<^ls|» ^zi-*>^ ^^t!:i=l-. 

<14> H^n, #2fl 7l#<Hl 2]%!: ^^^v} Afl^ ^^1^ «l3f| ^aj- ^flw], o^^ 

^fltt] ^ v^z]- ^flHl7V nfl<^<bi (single type)-2.^ ^^^Sjc^ o;tcf. cfA] ^eV^g, f^Eflo^ l-Ej- 
A^];^ ^^1^ ^flHl, ^JtH. ^JtH ^ x^zl- *>M-^ ^ 

( through-put 3.7]] aVS^l ^^>^ "^^^ ^ajS.^ ai ^^j-;^! . 

^^1- ^n] ^ v^zl- ^fla]!- lafl^l «J-^(batch type)-^S. ^^^^ ^-?-<^l^ 

^ ^z]- ^flHl-I- Hfl^l 1}-^(batch type)-^S. ^^^^ «fl ^s]^ ^flolJ^^l 2l;^o] soOmmS ^^^1 
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<17> ^ ^^^O] o]^JL^} t}^ 7l#^ ^4^* «M^>^ 

<18> ^1-71 71^2^ ulf^ll- ^^i^}7] ^ c^]d\] ^^ ^^^^} M]^ 

^ ^flHl iflo]] ^^15]JL, ^71 t^l^ ^flW^Sf ^fltJl:?>ofl >^7l -ie)^ ^-11013^^ S.^/ 

^^^^ ^ SX^ ciEfloj^l^ i^tbcf. ^V7l S^/oiSH. iEflol^lfif o]:^^ ^1- 

SJ^ 7flSlol ^^o] ^Pi\5\<^ oXv^, x^jo] ^fly^ ^ofl ^^l^VigA-l >^7l ^^o] 

^ -^^^ ^BflS ^flttl. ^flwj ^ ^Z^- ^«tH7> ^4. 

<19> ^7] ^flU]^ ^V7l ^Ele ^-ll<^l3l]7l- ^o^^ ^SJ^ ^ ^ y^o] ^^:^] 

<=>]^]* i^^H ^ Sicf. >a-7l ^flttl^ ^^1 xflS] -^5]^ ^ol5|7> 

^'^^l^ ^lEflol^jc^.^ .^-7] ^3}. ^Eflolxjo^ .^V^o^ vflofl N2 7l->::, H2 7>^ ^ NF3 

7>^1- #5l-^n>s|-§l.o^ 7}^^^ ^^^^U] ^^ l-e}^^> ^Wl^><^ 



28-7 



1020030021923 %^ 'U^}: 2003/11/20 

5L^*H ^ Sicf. >^7l ^z^- ^S^^ ifl^ ^:^oi] ^-Il<^l5il7> 

<22> ^ ^^2] Cf^ <:^1o11 ^^^^} ^fl^ ^^1^ t^lltl ^^H^Sf 

^flol5Jl7l- ^^£1^ s.^^ ^^v]9\-, ^7] ^91 ^^tH vflo]] ^^l3E]ji ^7] ^] 

tfl^^l^l* S.B./<^S.B. >iEflol>cla]- o]^^ ^7] Pflo] ^ 

71 D)1<?1 ^<a--^» O.^ 51^ ^ o]^^ ^ oj^^ 7llSlc^^ ^^l^cf. ^ 

7] nlloi ^fltH vflofl ^V7l ffle]o:| ^V^^ ^fl^'lsi) ^><?i<0: 

N2 7>>., H2 7>^ ^ NF3 7>>i» #Bl-^P>2l-^>o^ ^A^^ yy^^^^. ^VJ^X]^ Si. 

N, H, F7> ^-^^ ^^^'--i: M^^^ ^ 9X^ ^^B]7} ^^]s\o] o;[4. ^7] v\]9l 

i^°fl ^^7l ^^1- oj^Sl^A] >^7l ^^^O.^ ^^7l ^flW^oll^i 

^^^^ ^sl^ ^fl<>l3t| >a-^ ti>-§-^# 7>^ ^ -g^^Al^t^ TllTl^ ^ O]^ %n\7} ^^]s\o] 

^7] ^91 ^7] O]^ ^fllHsq- ^71 n^O] S.^-^ ^^^^S. 

^j-7l O]^ 7>^^ ^7l ^el^ ^-llolStll- ^ o;t^ ^^7} ^^l£) 

<23> ^7] ^flW^^ >a-7l ^e]^ ^fl<^l3El7> ^c^;^^ ^ ^ 711^ ^S]] 

i^^H ^ ^7l l^aj- tflo^ <^>g :g.:^oil ^<^]3\7} 
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^ 7}^^ ^ ^11 7}^ ^'y^, ^>7l ^•t7>:i» #£^-^nHl ^ ^^^^} 

^ ^ ^12 7>i ^^^^ ^Hl^ ^ $14. 

<24> ^V7l ^7] no]^7} 4^ ^ 7)1^ O]^^ 

<^1^1* i-t*>^ ^ SZi=f. ^>7l ^^1 ifl^ ^s:]^ ^fl<^l5li7> 

7><I =^c].o. ^til^H ^7] ^7] ^^3. ^o]^ ^6]] ^A^^ tiV-i-^^ 7>^ 

<25> A^7] ^flttl^ >a-7l ^B^^ ^flol3il7> ^c^^ ^ o;^^ - 7flo^ ^z!^ 

-^^^ *J=^j-^l7lTgAi£ ^^e] ^(through-put)* ^7l^^^ ^7>Al^ ^ ^cf. 

^ ^^1^1^ <^s1 7M ^HflS. ^ ^-2.^. ^ ^^7> c|-^<^l 

'^#^>^ ^^1<^1<=H1 tt^^Sl^ <^>q4. ^ ^^'^^ ^^1^1^ ^ 'yTjloflA-l 3g^^ol 

7>^ ;^Hl7ll ^ Jitrf ^^*l-7ll ^'^3:>7l ^l^S]C>lxl^ ^Ojcf. 
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<28> £ 2^ ^ ^^^] €^ ^^^^} ^^s^ M]^ ^^^}7] 7fl5f£olrf. 

<29> ^ ^^2] #5l-^p> ^J-^ ^^1^ Pflo] ^flwIdOO, main 

process chamber )5q- o]6\] <g:g^ ^^w1(300)S i^^c]-. ^7] ^91 ^^^1(100) vfl 

2] ^^>^<H1^ ^e^^ ^fl'^lsll- v\]o] ^tH(lOO)^ #^ol--¥-l- ^^a-^S ^ o]:^^ ^ 

n^"^ ^^(150)0] ^d^]z\<^ oxv].. ^7] ^^o] ^^(150)^ 67l]a] <y-(arm)* ^tiltVcf. 
^7] S.^^ (300)^3] T^floi ^fl«l(100) ^71 ^H1(300)<^1 €b] 

€■ ^fl«^l5Jl» t^l^i ^fltfl(ioo) ^fls. s.^ ^ ^ s.:^/^^.:^ ^tfloi;^! 

(400, load/unload stage)7l- ^^l5l<>| ^nf. 

<30> Hi (100) i^<^l ^^1*1-1^^1 7fle]ol S-^* ^^^S. 

(500, adsorption chamber )7|- ^^lSl<^ 9X^. ^7] ^^^1(500)^ ^ 7^S] ^^j- ^lEflol;;^] 

(absorption stage)* ^7] ^^^1(500)^ ^^s^-^ ^'^] ^^7] 

^Eflol^l^«-Ei o]-^^ ^^3. ^o]^ 7}^^^-^ tiV-g-^lT^ Si, N, 

H, F7> ^-g-^^ ^^^*>^ ^^-i: ^^^.Vrf. t\.X\ ^7] ^^131(500)^ 

o] 7l-^^ol cf^ nfl NF3 7}^% ^7}n^^ NF3 7>:^1- «->^^5|-Al^x:f. o]9\. ozf^g 

^ *^Hl(500)<Hl^i 1:^^51-^ 7>>i^#^ -^els ^floi5^ s^o:] ^><a>a:^ 

^4 ^-§-^><^ ^>-§-^^ ^^^tl-c]-. 

<31> 41- 7] 1311 o] ^fllH(lOO) lfl<Hl ^^l^V^^I 7]\^<>\ ^43-^^ ^^Hl 

(700)7> ^4^]^o] o^v^^ ^1-71 o^^ ^fltH(700)fe ^ 711^ iEfloj^K anneal stage)* ^a] 

^^Hl(700)^ ^7] ^^tH (500)3.-^ o]^^ «]:-g-B]-ol ^a^^ ^e)^ ^qjol 
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<32> ^7] ^^tH(lOO) ^^l*>^>^i 7llel<H S.^^ ^-yo.s. ^^d\] i^z^ ^fla^ 

(900)7> <?l^Slo1 ^cf. ^7] ^^tt1(900)^ ^ 711^ ^4 ^lEflo];^] (cooling stage)* 

^y] ^^tH(900)^ 'H^ ^^a1(700)^^E-l o]^s\o] o]^^ ^e)^ ^-llolji]^ x| 

^JL ^4]-^^ Sl^^V^ 67flS] 7l|Elol S-^^ i^Hl^V*^ «o1-^-^S ^fl<^l3]* 

<34> C^-Al ^Sfl, ^ ^Vtgo^ ^^^^} 7j-^ 4^ ^^1^ ^flUl, O^^ ^flWl ^ i^Z]- 

^, ^ ^A"^ ^ 7flSl ^^Eflol^^ll- ^Hl^}c^ yJ^7A2\ ^^Ol ^u).^ 7fl5lol S.^^ <^l-§-^H l=f 

-£ ^efliicf ^^e] ^(through-put)^ ^7l^o.^ ^7]-a1^ ^ o;^^. 
<35> £ 3^ £ 2^ €^ #e1-^^> ^cJ-s}- ^J-^lo:] ^^a^^ 7ll5^^^S. £^1^!: 

<36> ^^1^0.^, ^ ^^1(501) ifl^ <^:^ ^^LHl ^sl^ ^flol3il(507)7> 

¥^^1^ ^ 71] ^Bfl 01^1(505)71- ol^slo^ ^^l5l<^ ^^1- r^zEflol;^l(505)^ 

^^^^S. ^^^tbT=1-. iEfl 01^1(505) si a^<Hl^ ^^7l^(£Al «y:^)o|l 
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^^o]^ :^(509)ol 'a^l5l<H ^<=>]m507)9 ^tflol^l(505) 

B\ o]^^s.^ ^ SX^. oj^Tfl no]3\(507)7} ^(509)<H1 iEfl<^l;^l(505) 

^e^^ ^■ll'^l 511(507)7]- ti]:#<asl^ #*a^(503)7> ^^Isl^i ^cf. 
<37> -a-7l ^^1(501)^ ^<y- ^J-^<H1^ ^11 7]-^ ^'a^CSlDoj "^^^Slol ^Cf. ^7] 7>>i ^ 

*a^(5n)^ N2 7>>. ^ H2 7>>^21 7>>i7> ^<a^t:f. ^^-71 7>>i ^^J^ 

(511)ofl ^<a^ N2 7-|->i ^ H2 7>>iSl ^^7]-^i^ >a-7l ^^1(501)3] ^oj. >^«.6|lA^ T3>olass|. 
^^^71(513) ^ -a^-f (515)S. <^1^<>1^ ^1^ ^^^^o]] #e|-^P>S)-£]c:H 7} 

<38> xq-A] ^Sfl, >^7l ;5ill 7>>i ^^^(511)<H1 ^<a^ N2 7>>: ^ H2 7>i^ €^7l-i^ >a-7l 

#^1(501)2] ^o^v ^^<^1A1 P>o]a.^5}. ^v^7l(513) ^ -a£4-(515)<Hl ^^^^} 
Alo]] o^^fl ^^^um.s\<>\ 7>:;^i#ol p>o]a^5X|- ^^7l(513)°fl^i i^'Vo] 

<^l^tfl 2.45GHz2l n>ola^3i|.7> €£.-^(515)1- -i-*><^ N2 7>>i ^ H2 7]-^2l ^^7>^ 

€^ «oi-^* ^ll^^VSg^M-, -a-S l-e]-^p>(ICP. inductively coupled 

plasma) <^l-§-^ ^ £ 

<39> ^7] ^^1(501) ^'a- ^-^^ ^11 7}^ ^'^^(511) 7}^^^ ^ 

olofl S]^}c^ cf^ ^Hl)7l(517)<^l S]*]] ^tiflslo] ^7] #^1(501) vflS -a- "a €1=1-. ^ 

7] «:-^^7]->i^ol 40. ^^^^ nfl -^V7l (501)51 ^^o]]^ ;sll2 7>>i ^^^^(519)^ 

NF3 7>^i- ^<a*><^ NF3 7>>;i* 51-^1 ^4. ^l^q- 4^^* -i-*}*^ ^^1(501) vil<Hl 

7l-:dif^l-^ ^Bl^ ^flol3il(507) S^<Hl ^^^^ ^>^<j:s|-^^3l- ^^^><>^ Si. 
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N. H, F7> ^-§-^1-^ ^^^tbi^. -^1-71 7}^i^^s\- 7.}c^ ^^^^ ^-§--^1, 7]-^ 

7>#oll o^^V ;<l.<g Al-sj-n^^o^ ^^^^^^^^ o^^ ^j.^^ ^^V >,Eflol^lo:| ^].«.o11 Rp 

«>old>1:^^^ ol7l-^ ^£ ^Cf. ^7] 7}^i^^3\- 7^91 -a-^^^^ ^^^1 1^1 7> 
^^1-^ 7>i «fl7l^(521)» -i-^H Mfl#^t^. 

<40> ^ 4^ ^ 22] #5l-^n> yj-s). ^j-;^lo^ O^^ ^flti]^ 711^^^^ cj^^ 

<4l> ^^la^ ^ o]^ ^^B]^ ^^1(701) i^Sl «a:=g ^:^d\] ^^s. ^flo]3E| (707)7> 

¥^^1^ -T- 7]]2] o^^ ^Eflol^l(705)7> o]^B\o] ^^^o] oXj^_ ^V7l (705)^ 

^^^t!:^-. ^^1(701) tflcH]^ o^^ ^flH^^ 7]-^^ ^ c^^ 7].^ ^^-2.^ 

(717)7> ^p^]S\o] oj^^^ o]^ >.tfl 01^1(705)51 ^V^oil^ i^l 01^1(705)1- *1^ 

^ ^ 9X^ 'a^(715)<>l ^^li^c>l oj^v^^ ^7l ol^ ^^ttlfe ^H(717)M- <i'5d(715)^ <^l-g-*H 
7>^^ ^ SI^^. ^ = (717)M- <i^(715)^ ^l-q-uv ^^i^|.o^_£ ^^J-^m. 

<42> >^V7l >itflol;^l(705)2l ^v«- s^<^m ^-g-7l^(£Ai o]:^)oil o:i^H -^^o] 
^ ^(709)ol ^^ISl^l ^^3. ^flo1ii](707)# o]^ ^^101:^1(705) S^^S-^E^ ol:^£l3E^ ^ 
^ ^1=1-. ol^Tll ^-llol3](707)7> ^(709)<^1 o]^^ ci^iEll 01^1(505) a^-O^^E-1 ol 

^Sl^ $)lol55l(707)^ wfl'goil ^^^^ ^i-c^ ^5)-Bl-iE ^il^j* ^ ^Icf. ^J-7l ^^1(701)^ 
^^^1^ ?flol3il(707)7> «V#<a3^^ #'a^(703)7> -i^lSlol oj^rl-. 

<43> ^7] ^^1(701)^1 ^oj. ^«.oil^ ^<?j^(7,ll)ol <^:^S\o] ojlr].. ^7] 7}^ 

(711)^ ^^d^] ^^7] 71-dii. o^mc)] N2 7>>i -^ol ^ogsjol 7Vi ^till7l 

(713)1- -f-^Vol ^^1(701) ifl^^ ^"a^l^. ^71 ^^71 71-i^ ^71 ^^1(701)^ 7} 
^ «ll7l^(719)l ^*>«^ Sl-^S. «]l#€i=l-. £ 4<^lAi. 5|-#ILfe 7>i ^1-^ £Al^ ^014. 
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<45> ^ ^vt^^ v^z]- ^wl^ ^^1(901) ^flol5i](907)7l- 

¥<^^1^ ^ 7fl^ v^z]- ^Eflo]xl(905)7> o]^s\o] ^4^]^o] o^t^^ ^z]- :;hEflol7il(905)fe 

^^^*Vc1-. ^z^- ^t]]o]^]o] ^>«-ofl^ vgz| ^#^(917)3. ^# 

z]- ^#1- ^ vgz^- 2|-<y (915) ^^lsl<>l ^e^a. ?|o]3ll4 ^2]-Al^x:f. 



^^z]- >;Eflol^l(905)^ S^<^1^ ^^7l^(£A] o]:^)<^l ^*>^ ^^<=>] 

^ ^(909)0] ^4.^]^<^ ^el^ ^-ll^lsJl (907)1- ^§z^- iEflolxl(905) o1;^£)3e^ ^ 

^ «^1^7l] ^flol5Sj(907)7> ^(909)<^1 x|z^- >iEflol;<l(905) a^o.^^Bl o] 

^o]s\i507)^ ^z]- jLJil-1- ^cflA]^ ^ ^7] ^^1(901)^ ^l-^'^l^ 

^ ^|ol3i1(907)7]- #^^(903)71- ^4^]^o] ojt|._ 

^71 ^^1(901)^1 ^<y- ^^^o]]^ 7}^^ ^ 7>>i ^<y^(9ii)<^l 

^*=H ^4. ^7l 7}^ ^<?J^(911)^ ^«a^<^l^ ^1^^0.5. no]^Mr "^A^ ^ ^-S. 

7]-^. c^lfirfl N2 7>^ ^o] ^<^^S\o] 7>^ ^Hll7l(913)» ^s:>a^ ^^1(701) ^^S. -R- 
^^1^. ^o^7l ^Z]- 7>^i^ ^>7l ^^fl(901)^ *>^^ 7}±: «fl7l^(919)l- ^*>o^ ^^S. 

cl-. £ 5<>ll^i, 7>i M-Bl-Hfl ^olc^.. 

^el^ ^lc>l5Jl(907)^ ^z|^ ^z^- ^Eflol^](905) §>^<H1 ^z]- ±^ ^^^(915) 

7] 7}^ ^«?3^(911)* 7]->h# ^^1(901) iflS- ^'a^M ^ £ 
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<49> £ 6 ^ £ 7^ £ 2^ l-ef^^V ^^1^ ^'%- ^^^^1-71 S. 

<50> ^^13^ o.^. ^ ^tg^ #5^S^> .ifl:^ ^^1^ ^^tf|(500), ^^t^ 

(700) ^ ^^tt1(900)i^>cf ^ 711 Si ^tll<^l^]7V ^Jl, s|^^>^ 67flS] 7lls^o1 

(£ 2^1 150) ^ ^til^H o]^ ^e^^ ^-llol^ll- o.^ "B-^tyc^ 

^^^cf. ^7l ^^A] ^tH(500), ^J»1(700) ^ ^21- ^^a1(900)^ ^0"^^ ^ 

<5i> £ 6<^1 €^ #e^-^°> 7J-5|. ^-fl^ ;g-^lo] ^-g.«j-i^^ ^fliil(500), 

(700) ^ ^5«1(900)^ ^^11^1^11-* sl-^S «oHHl tcfel- S.-^ ^l^y}^ «o^^^^ 

^, £ 6<^lA-l^ 1/6 ifl^l 6/6-^LS. S^l^ wj-SJ]- ^g-^l ^ ^ 

o]^7} 6711 Si ^rEflol^l^ ^Ii47l-^A-1 6^ ^^-i- ^^3r>^ 

<52> o]o\] av^ll, :£ 7011 i^lt!- #5^-^^> ^^Sj- 4^ 

(500), o^^d ^tH(700) ^ ^4 ^flul(900)» ^^S. ^^^M ^^^^ 7] ^7}^ ^^^^S. ^ 

^^W. ^, S. 7<^]^^^ 1/3 i^^l 3/3-2.^ ^^V^o-S. S^ltb w>Sl- :^ol ^ ^e) 
^ ^-11^15^171- -i-AHl ^fli^^ ^m-71-iSA-l ^a^^V^ «J-^<^lcl-. 
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